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Using graphs we provide an elegant construction of a simple S,(3, 5, 21). 
Introduction 
An &(t, k, v) is a r-design (X, %‘) with 1x1 = u, where B is a collection of 
k-subsets of X (called blocks) and where any r-subset of X appears in exactly A 
blocks of B. If A = 1, we write S(t, k, v). The design is simple if no blocks are 
repeated. There exist a few t-designs whose presentation allows rapid authen- 
tication. For example, an S(2, 3, 15) and the S(3, 4, 10) have nice graphical 
presentations (due to R.M. Wilson) and are given in [l]. Here we provide a 
simple presentation of the previously unknown simple S,(3, 5, 21) (this is Design 
No. 18, Table 7 in [3]; note that the &(3, 5, 21) given in [2] uses repeated blocks). 
l 0 
Fig. 1. 
Result. Let X be viewed (literally) as the 21= (z) edges of the labelled complete 
graph on 7 vertices. For blocks in B take all subgraphs isomorphic to the three 
5-edge subgraphs in Fig. 1. An easy count shows there are a total of 
399 = (42 + 252 + 105) subgraphs of these three types. In Fig. 2 we display the 
nonisomorphic subgraphs with 3 edges. 
It is a trivial exercise to show that each of the subgraphs of X with 3 edges 
extend in precisely 3 ways to a 5-edge subgraph in Fig. 1. Thus (X, $3) is clearly 
an S,(3, 5, 21). 
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Fig. 2. 
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